Abstract:
INTRODUCTION
Surface active agents are very useful in biological systems, as well as play an important role in many industrial processes [1] . Exact information about micellar feature of copper (II) surfactants play a vital role in its selection in various fields such as foaming, wetting, detergents, emulsifier, herbicides, pesticides, paints, varnishes, wood preservatives, lubricants etc [2] . Anionic soaps containing copper ions play a vital role in various fields such as rubber industries, paints, varnishes, lubrication, protection of crops, stabilization of nylon threads, preservation of wood etc [3] . Inspite of all these applications, copper surfactants derived from various edible oils have not been thoroughly investigated. Many copper complexes are found to have significant anti-tubercular, fungicidal and antitumor activities [4] . Several workers described the uses of copper soaps as stabilizers for nylon threads, synthetic polyamides and polyesters [5, 6] . The protection of fabrics, nets, cordage etc from fungi and decay by impregnating them in ammonical solution of copper soaps was described by several workers [7, 8] . The effectiveness of copper soaps as fungicides, bactericides, insecticides and herbicides were also studied. Recent development in metallic soaps preservation shows that zinc and copper napthanates, exhibiting no specific fungal weakness, can be used to prevent attack by wood boring insects the use of copper soaps as driers for the preparation of paints, varnishes and other protective coating. It was observed that the addition of copper soaps to fuel oil reduces the smoke and fumes of burning oil [9] . The use of copper linoleate as heavy-duty wood preservative and many other biological activities of copper metal containing surfactants have also been studied [10] . These facts led us to synthesize copper soaps of sesame and soyabean oils (Fresh and treated at high temperature at different times) and fungicidal activities was planned to study for exploring their applications.
EXPERIMENTAL

Synthesis
Soyabean and sesame oils are easily available in India and chosen for the investigation. Their compositions are recorded in Table 1 . Three samples of each oil have been prepared as fresh (untreated), treated oil at high temperature for 15 minutes and for 60 minutes. Copper soaps were prepared by Direct Metathesis process as earlier reported [11] and characterization was done by using elemental analysis, UV, IR methods. 
Determination of Molecular Weight of Copper Soaps
Molecular weights of Cu (II) soaps are determined from S.E [12] . The values of saponification value and molecular weights are recorded in Table 2 . Literature independently suggested that the first reaction was between molecular oxygen and an ethylene bond with formation of peroxide which like hydrogen peroxide, was capable of oxidizing other compounds. It is further suggested that the initially formed peroxide changes by intra-molecular rearrangement to a tautomericenediol-ketohydroxide system. It is believed that the moloxide was the primary product of reaction and this rearranged to the peroxide and confirmed that the primary product of autoxidation of non-conjugated unsaturated acids or esters are hydroperoxides in which the double bond remains intact [13] .
Thermal polymerization
When the esters of di and tri ethenoid acids are heated above 200 o C, they undergo certain changes. It is confirmed from literature that thermal polymerization of non-conjugated and conjugated octadecadienoates have concluded that the first step in the polymerization of the non-conjugateddienes is isomerization to the conjugated esters and that after configurational change to the trans -trans diene, this enters into diels alder condensation with conjugated or nonconjugateddiene, preferably the latter since this is present in greater proportions [14] . As a result, average molecular weight of oil changes after heating. This fact is supported by several workers that the deterioration during frying is higher in the oils containing higher polyunsaturated fatty acids.
CHARACTERIZATION
Electronic Absorption Spectra
In order to confirm the formation of copper soaps derived from groundnut oil, the electronic absorption spectra was recorded on a Perkin-Elmer-Lambda-28 spectrophotometer.
Infrared Spectral Analysis
To study the structure of copper soaps derived from oils, the infrared spectra of these compounds in the present study were recorded in KBr disc by making use of Perkin Elmer infrared spectrometer. The IR absorption peaks are given in Table 3 . 
Fungicidal Activities
The fungicidal analysis procedure follows below steps as suggested by Booth and Hawks worth as follows:
Sterilization of Glassware's
For biological activity the glassware were thoroughly washed and cleaned with chromic acid, followed by washed with distilled water and keep them in hot air oven at 160 o C for 24 h. All operations concerning inoculation are done in a completely sterilized chamber.
S.E = 56100/S.V
Inoculation
The artificial induction of micro-organism into a medium is called inoculation. The latter is the most fundamental technique for studying the growth characteristics of micro-organisms and for transfer and maintenance of culture under aseptic condition.
Preparation of Slant
Agar slants were prepared to inoculate microbial culture. To prepare agar slant, a required number of culture tubes were taken and about 12 to 15 ml of liquefied agar medium was poured in each of them. The tubes were now cottonplugged and sterilized in an autoclave. After the sterilization was over, the tubes were taken out and were placed in slanting (stopping) position for sometimes, the tubes got cooled and the medium in them was solidified resulting in a sloppy surface.
Culture Media Used
In preparing a Culture medium for any micro-organism, the primary goal is to provide a balanced mixture of the nutrient that will permit good growth. Additionally, the culturing of micro-organisms requires Careful Control of various environmental factors which normally are maintained within narrow culture media.
Preparation of PDA
Potato Dextrose Agar (PDA) and Potato Dextrose Broth (PDB) are common microbiological media from potato infusion and dextrose (corn sugar) it was prepared by earlier reported method [15] .
Preparation of Sample Solutions
The calculated amount of the copper surfactants derived from sesame and soyabean were weighed in a standard flask and 10 3 and 10 4 ppm concentration of solutions prepared by serial dilution method.
Test Organism
The test organism was Alternaria alternate, and Aspergillus niger which was cultured and isolated from its natural habitat and identified morphologically .
Fungicidal Testing
The fungicidal testing procedure was exactly same as reported by Sharma et al. [16] .
The data were statistically analyzed according to the following formula [17] . T-Total area of fungal colony in plate with copper surfactants after 2 days.
RESULTS AND DISCUSSION
Electronic Absorption Spectra
The spectra give information concerning copper-ligand binding. The electronic absorption spectra of copper sesame soap show that one broad band at about 670-680 nm (14925-14706 cm -1 ) and a sharp band at about 280 nm (35714 cm -1 ). One broad band may be attributed to 2E g → 2T 2g transitions arising from MLCTabsorption bands which confirms the formation of copper sesame soap and proposes a distorted octahedral stereochemistry around the metal ion. Absorption peaks (λ<300nm) belong to π→ π* or n→ π* orbital transition of the ligand [18, 19] .
IR Spectra
The detailed infrared absorption spectral studies reveal that there is a marked difference between the spectra of oils and that of corresponding copper soap. In the IR spectra of sesame oil, three distinct bands appear at 3008, 2925 and % / 100 Inhibition C T C    2854 cm -1 due to =C-H stretching, -C-H symmetrical and -C-H antisymmetric stretching vibration respectively. Apart from these, oils show characteristic absorption bands of esters (because oils are esters of long chain fatty acids) [20] . In IR spectra of oil, two bands are observed at 1745 and 1164 cm -1 . These bands may be assigned to C=O stretching and C-O stretching vibration of ester group. In the spectra of copper soaps, strong band in the region 2970-2840 cm -1 are due to C-H symmetrical and antisymmetrical stretching vibration of methyl and methylene group. There is complete disappearance of the characteristic bands of esters in the spectra of soap molecules and appearance of two new absorption bands in the region 1580-1610 cm -1 (symmetricvibration of carboxylate ion) and 1380-1400 cm -1 (antisymmetric vibration of carboxylate ion). The absence of C=O band in the IR spectra of soaps show that there is a resonance in the two C=O bonds of carboxylate group [21, 22] . A number of progressive bands are observed for both oils and soaps in the region 1300-1120 cm -1 . Such progressive bands with medium or weak intensity are assigned to the wagging and twisting vibrations of the chain of successive methylene group of the soap molecule. Weak bands in the region 725-710 cm -1 may probably be due to methylene rocking vibrations of the straight carbon chain -(CH 2 )-. The bands in the region 750-450 cm -1 in the infrared spectra of these soaps are due to metal to oxygen bond stretching vibration. These are called characteristic absorption of metal constituent of each soap molecule [23] .In the IR spectra of CSe 60 also, bands are present at about 3500 cm -1 (very weak), 1750 cm -1 (strong), 1625 cm -1 (weak) and 1100 cm -1 (weak). Appearance of these bands may be due to formation of various autoxidized products such as ene-diol, ketohydroxide or carbonyl degradation products. In IR spectra of CSo 15 and CSo 60 bands are present at 3450 cm -1 and 1745 cm -1 which shows the formation of keto-hydroxide during the autoxidation reactions.
Fungicidal Activities
Copper soaps derived from untreated and treated oils have been screened for their anti-fungicidal activity against Alternaria-alternata and Aspergillus-niger at 1000 ppm and 10000 ppm by agar-plate technique [24] . Copper soaps showed moderate activities against both the fungi.
A perusal of Fig. (1) reveals that all the copper soaps have significant fungitoxicity at 10000 ppm but their toxicity decreases markedly on dilution (at 1000 ppm). It is apparent that their efficiency increases with their concentration. Thus it is evident that concentration plays a vital role in increasing the degree of inhibition [25, 26] . Fungicidal screening data revealed that at lower concentration the inhibition of growth is less as compared to higher concentration. From comparison of the results for both the fungi, it is found that all copper soaps are more potent (more toxic) against Aspergillus niger than against Alternaria-alternata i.e. inhibition of growth is higher for Aspergillus niger than inhibition of growth for Alternaria alternate (Figs. 2, 3) . Fig. (1) . Comparative germ inhibition for Cu (II) soaps derived from treated and untreated oils. Fig. (2) . Presence of Alternaria Alternata on tomato. Fig. (3) . Presence of Aspergillus Niger on bread.
It reveals that CSe is the least fungi toxic (% inhibition lowest) whereas CSo is the most toxic against both fungi. The activity (toxicity) of copper soaps derived from untreated oils is found to increase in the order:
CSo > CSe For copper soaps derived from treated oils for 15 and 60 minutes, the results are same as copper soaps derived from untreated oils. CSe 15, CSe 60 is the least active and CSo 15 CSo 60 is the most active against both fungi. The order of activity of copper soaps derived from treated oils for 15 minutes is as follows: From comparison of copper soaps derived from untreated and treated sample of oil, it is found that fungitoxicity increases with the increase of time of heating for oils. All the tests were performed in triplicate the standard deviation has been measured by the conventional measure of repeatability and the average was taken as final reading. The results of ANOVA for the antifungal activities for all sops complexes are shown in Table 4 [27, 28] .The predicted R 2 are in reasonable agreement and closer to 1.0 [29, 30] . This confirms that the experimental data are well satisfactory. The descriptive statics results of Cu (II) soaps shown in Tables 5, 6 confirm satisfactory results in triplet. The result is statistically significant, by the standards of the study, due to p < F. 
CONCLUSION
From the comparison between IR spectra of Cu (II) soaps of untreated oils and Cu (II) soaps of treated oils, it is found that there is no band in 3200-3600 cm -1 region in Cu (II) soaps derived from untreated oils. But in the IR spectra of copper soaps derived from treated oils, there are bands at about 3400-3500 cm -1 , 1750 cm -1 , 1625 cm -1 , 1100 cm -1 . These bands may be due to formation of various autoxidized products such as enediol, keto-hydroxide or carbonyl degradation products. The antifungal activities of copper soaps derived from various edible oils have been evaluated by testing these against Alternaria alternata and Aspergillus niger at different concentrations by agar plate technique. It has been suggested that copper soaps derived from the oils treated for longer period show maximum activity (inhibition of the growth) against both the fungi. Copper soaps derived from oils treated for lesser period show lesser activity and soaps derived from untreated oils show minimum activity against both fungi. The activity (inhibition of the growth) also increases with the increase in concentration of soap. These studies suggested that used oils available in the Indian market can be used as fungicidal, pesticidal or herbicidal agents as they show positive result.
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